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Description 

A human-derived glycoprotein, biologically active factor which includes glycoprotein, and pharmaceuti- 
cal product which comprises biologically active factor as active component. 

5 

Field of the Invention 

The present invention relates to a glycoprotein obtained from the culture broth of the human-derived 
fibroblasts, biologically active factor which includes glycoprotein, and pharmaceutical product which com- 
70 prises biologically active factor as active component. 

The glycoprotein in the present invention, which shows cytotoxic activity to various tumor cell lines but 
not to normal cells, is a new tumor cytotoxic factor, leukemic cell differentiation inducing factor, cellular 
immunology enhancing factor, vascular endothelial cell growth factor and hepatocyte growth factor. This 
material is useful as an anti-tumor drug, an anti -leukemia drug, a cellular immunology enhancing drug, a 
75 wound healing drug and a liver regenerating drug, etc. or a biochemical or pharmacological reagent. 

Description of the Related Art 

& -Interferon is a representative factor as the biologically active factor, for example, the tumor cytotoxic 
20 factor which is produced by human-derived fibroblasts. This is a glycoprotein which is secreted by the 
fibroblasts, when after the culture, the cells are harvested and stimulated by poly l-polyC or sendai viruses. 
It has been clarified that the protein has various physiological activities in addition to its anti -virus or anti- 
tumor action. A fibroblast-derived tumor cytotoxic glycoprotein called as CBF is represented in DE 3306297. 
A tumor growth inhibitory factor (INF) with a molecular weight of 35,000 to 45,000 which is purified from the 
25 culture broth of human tissue-derived fibroblasts is disclosed in EP 159276. Also, a tumor necrosis factor- 
like material which is purified from the culture broth of fibroblasts, a fibroblast-derived necrosis factor, FNF, 
and a biologically active material with the cytotoxic activity, which is produced by animal fibroblast cells and 
has a molecular weight of 40,000 to 50,000 and an isoelectric point of 5.0±0.5, are disclosed in Japanese 
Laid Open No. 61-56131, Japanese Laid Open No. 61-1872, and Japanese Laid Open No. 62-103021, 
30 respectively. Furthermore, all amino acid sequence and cDNA sequence coding for the amino acid 
sequence of a tumor cytotoxic factor, which is obtained from the culture broth of human-derived fibroblasts, 
with a molecular weght of 36,000±1,000 and an isoelectric point more than 10.5, are disclosed in Japanese 
Laid Open No. 64-10998. 

35 Summary of the Invention 

The present inventors have investigated about a biologically active material which is contained in the 
culture broth of human-derived fibroblasts and have found a glycoprotein with various biological activities, 
which is different from the materials reported previously in points of the molecular weight and the isoelectric 
40 point etc. 

Therefore, the main aim of the present invention is to offer the new glycoprotein, biologically active 
factor which includes said glycoprotein, and pharmaceutical product which comprises said biologically 
active factor. 

According to the present invention there is provided a glycoprotein which (i) is obtainable from the 
45 culture broth of human derived fibroblasts, (ii) has amino acid sequence shown in Fig. 15 and (iii) has the 
following physicochemical properties; 

a.Molecular weight; On SDS gel electrophoresis, 78,000± 2,000 or 74,000*2,000 under the nonreduced 
conditions and a common band A with 52,000*2,000 and band B with 30,000*2,000 or band C with 
26,000 * 2,000 under the reduced conditions, 
so b. isoelectric point; 7.4 to 8.6. 

c. Heat stability; Stable in the heating at 60 "C for lOmin. 

d. pH stability; Stable in the range of pH6 to 9. 

e. Carbohydrate, chain; Adsorbed to a Concanavalin A (Con A)-Sepharose (Reg. TM) column. 

f. Biological activity; Inhibit the growth of KB cells, HeLa cells, and L-929 cells but not IMR-90 cells. 

55 g. Reactivity to antibodies; The cytotoxic activity is not neutralized by anti-TNF antibody, anti-lymphotoxin 
antibody, and anti-interferon-0 antibody. 
Furthermore, the suitable lot of TCF-II in the present invention has the following properties in addition to 
the above physicochemical characteristics (a-g): 
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h. N-terminal amino acid sequence: The above mentioned band B and band C are subchains of band A. 
respectively. N-termmus of band A is blocked. Band B and band G has common N-terminal amino acid 
sequence as follows; 

Val-Val-Asn-Gly-Ile-Pro-Thr- 
5 or 

Val-Val-Asn-Gly-lle-Pro-Thr-X-Thr-Asn-lle-Gly-X-Met- 
Val-Ser-Leu- 

X means an unidentified amino acid. 

i. Amino acid composition; When it is hydrolyzed with HCI, it exhibits the following amino acid 
70 composition. 



75 



20 



25 



A. A 


nmol 


m o i /o 


Asp 


10.375 


12.97 


Glu 


7.750 


9.69 


Ser 


5.000 


6.25 


G!y 


7.250 


9.06 


His 


3.000 


3.75 


Arg 


5.375 


6.72 


Thr 


5.125 


6.41 


Ala 


2.625 


3.28 


Pro 


5.625 


7.03 


Tyr 


3.875 


4.84 


Val 


4.125 


5.16 


Met 


1.875 


2.34 


Cys 


ND 




lie 


5.000 


6.25 


Leu 


4.875 


6.09 


Phe 


2.250 


2.81 


Trp 


ND 




Lys 


5.875 


7.34 


total 


80.000 


100(99.99) 



Furthermore, all the primary sequence of TCF-II in the present invention was deduced from its 
complementary DNA (cDNA). TCF-II cDNA was cloned by screening cDNA library which was prepared by 
using mRNA purified from total RNA which was extracted from human embryonic, fibroblast cells (IMR-90). 
according to the following method. 

(1) Extraction of poly(A) + RNA from IMR-90 cells 

Total RNA was prepared by guanidine thiocyanate -cesium chloride method (Biochemistry 18 5294- 
5299(1979)) from 2 x 10 8 IMR-90 cells which were cultured in the Dulbecco's modified eagle (DME) 
medium containing 5% of new born calf serum (NBCS). The IMR-90 cells were suspended in 28ml of 6M 
guanidine thiocyanate containing 5mM sodium citrate, 0.5% Sarcoseal and 0.1 M & -mercaptoethanol, and 
were homogenized. 5.7M cesium chroride solution, 4ml containing 0.1 M EDTA was put into polyallomer 
centrifuge tubes. The homogenized solution, 7ml was loaded on the cesium chrolide solution and then 
centrifuged at 35,000 rpm, 20 *C for 16 hours, using 40TI rotor of Beckman centrifugator. After centrifuga- 
tion, the pellets were washed twice with 95% ethanol and dissolved in 200 u I of 10mM Tris HCI buffer 
(pH7.5) solution containing 1mM EDTA by heating at 65 # C for 5 min, designated as total RNA solution. 
Poly (A) + RNA was purified from the total RNA by the method of oligo (dT)cellulose-column chromatog- 
raphy. The total RNA solution was loaded on the oligo (dT) cellulose-column which was equilibrated with 
10mM Tris HCI buffer(pH7.4) solution containing imM EDTA. 0.5M NaCI and 0.05% SDS. The adsorbed 
fraction was eluted with lOmM Tris HCI buffer, pH7.4, containing 1mM EDTA and 0.05% SDS , and 
designated as poly(A) + RNA solution. 
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(2) Synthesis of cDNA library 

Double strand cDNA was synthesized by using poty (A) ~RNA from (1) as a template and by using 
cDNA synthesis kit (Pharmacia Co. Ltd), and was attached EcoR I adaptor. The method of synthesis was 
5 performed according to the protocol of Pharmacia Co. Ltd, exept addition of reverse transcriptase (40 
units/reaction mixture. Life Science Co. Ltd ) derived from non-sphere disease virus of avian bone marrow 
at the synthesis of single strand DNA. 

(3) Preparation of cDNA library 

10 

The cDNA obtained from (2) was inserted in EcoR I arm (Promega Co. Ltd) of phage vector X gt10. 3.3 
u g of cDNA synthesized from poly(A) + RNA was dissolved in 150 u I of column buffer, 66 mM Tris-HCI 
buffer (pH7.6) containing 1mM spermidine, 10mM magnesium chloride, 15 mM dithiothreitol and bovine 
serum albumin (0.2 mg/ml). 5.2 u I of the above solution was mixed with 1 u g of X gt 10 EcoR I arm, and 
75 then precipitated with ethanoL Recombinant phage DNA including both X gt 10 and cDNA was prepared as 
follows. The above precipitate was reconstituted in 9 u I of the column buffer and was incubated at 16 *C 
overnight by adding 1 u I of lOmM adenosine triphosphate and 1 u I of T4 DNA ligase (350 units/ u I). 

(4) Screening of cDNA library. 

20 

(i) Preparation of oligonucleotide probe 

For preparation of probe, a mixture of complementary oligonucleotide of 17 mer (384 species mix) 
corresponding to the amino acid sequence from Val 1 to Pro 6 in N-terminal amino acid sequence of TCF-ll jS 
25 -chain was synthesized and labelled 5' terminus with T4 polynucleotide kinase (TAKARA SHUZO) and [y - 
32 P]ATP (Amersham, Co, Ltd). This probe is shown as following; 

complementary strand used as probe: 
(384 species mix ) 

30 

3 ' -CACCACTTACCGTAGGG- 5' 
G G G C A 

35 

A A AT 
T T T 

40 

(ii) screening of recombinant phage 

About 500 thousand plaques of phage were obtained by in vitro packaging of the recombinant phage 
45 DNA solution which was obtained by (3), using Gigapack Gold (Stratagene) and then by infecting to E.Coli 
C600hfl. After adsorption of the plaques to Hybond-N filter (Amersham), tney were denatured with alkali, 
neutralized and baked at 80 * C for 2 hours. Hybridization was performed by the method of Bell et al (Nature 
310 775 -777, 1984). The first screening was carried out by using the mix probe which was obtained from 
(7)7 One clone which would contain TCF-ll fragment was found in the positive plaques detected by the first 
so screening. 

(5) Cloning of full length of TCF-ll cDNA 

Internal amino acid sequences (one letter code),(a) NYMGNLSQTRSGL and (£) 
55 TSXSVYGWGYTGLINYDGLL(X:not identified) were obtained respectively from a -and 0 -chains of TCF-ll by 
digesting them with lysylendopeptidase and subsequently by mapping their fragments. N-terminal amino 
acid sequence of 0-chain of TCF-ll was coincided with that of 0 -chain of one of the human hepatocyto 
growth factors (hHGFs). Moreover, the above mentioned internal amino acid sequences (a) and (0) in TCF-ll 
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were located in a - and $ -chain of both hHGF, respectively. Therefore, it has been thought that TCF-II is 
expressed from one of the family of hHGF genes. MIYAAWA et al, (BBRC 163 .967-973 (1989)) and 
NAKAMURA et al. ( Nature. 342 ,440-443 (1989)) reported the hHGF cDNAs from placenta and liver cDNA 
libraries, respectively. 

5 Comparison of all the primary sequence deduced from both hHGF cDNAs revealed differences in amino 
acids at 14 sites in their sequences. From these results, the presence of the family of hHGF genes was 
suggested. Identical regions between placenta type and liver type hHGF cDNAs were chosen as primer 
sequences for Polymerase Chain Reaction (PCR). The identical oligonucleotides of both hHGF cDNAs at 5' 
and 3' non-coding region were chemically synthesized and screening of TCF-ll cDNA was carried out by 

w PCR using them as primers. Sal-77primer which have a cleavage site of restriction enzyme Sal I and 
Sph2203 primer which have a cleavage site of restriction enzyme Sph I were synthesized by DNA 
synthesizer (Applied Co. Ltd). These primers are shown as following: 



75 Sal-77 primer: 5 ' -GGTCGACTAGGCACTGACTCCG AACAGGATTC- 3 ' 

Sal I 

Sph2 20 3 primer : 5 f -GGCATGCACAGTTGTATTGGTGGGTGCTTCAG-3 ' 

20 

Sph I 



cloning with PCR method was carried out by following procedures, 

25 

(i)PCR 



cDNA synthesized as described in (2) (dissolved in 1 50 u I of 


1 u I 


column buffer) 




20 U M Sal-77 primer 


2.5 u I 


20 u M Sph2203 primer 


2.5 u I 


10 x PCR reaction solution (100mM Tris HCI buffer (pH8.3) 


10 u I 


containing 500mM KCI, 15 mM MgCI 2 and 0.1% (W/V) gelatin) 




1.25mM dGTP, dATP T dTTP, dCTP f mixture 


16 u I 


Ampii Taq (5 units/ u I TAKARASHUZO) 


0.5 u I 


Distilled water 


'67.5 u I 



40 After above solutions were mixed in microfuge tube with 0.5 ml volume size and covered on the liquid 
surface with 100 u I of mineral oil (Sigma Co. Ltd). PCR was carried out by the Quick Thermo System 
(Japan Genetics Co. Ltd). After pretreatment at 94 -C for 7 min, a three-step reaction which consists of 
annealing reaction, at 55 *C for 3 min; polymerase reaction, at 72 *C for 2min; and denature reaction, at 
94 *C for 2 min was repeated 35 times. Then the reaction mixture was treated for 3 min at 55 "C , and 

45 subsequently for 11 min at 72 *C and then returned to room temperature (Each time includes the altering 
time of temperature). When a part of the reaction mixture was analyzed an electrophoresis using agarose 
gel, a DNA fragment consisting of about 2.3 kirobases (Kb) which was thought as aimed TCF-II cDNA, was 
obtained. Then, the DNA which was obtained from four tubes containing the above mentioned reaction 
mixture was precipitated with ethanol and digested with restriction enzymes, Sal I and Sph I . After an 

so agarose gel electrophoresis, DNA fragment with about 2.3Kb was recovered by using DE81 paper (Watman 
Co. Ltd). 

(ii) Subcloning 

55 The DNA fragment with 2.3Kb digested with restriction enzymes. Sal I and Sph I , which was obtained 
from (1) , was inserted using ligation kit (TAKARA SHUZO) into a vector fragment which was onbtained by 
digestion of plasmid vector pUC18 (Japan gene Co. Ltd) with restriction enzymes, Sal I and Sph I , and 
transfected into Esherichia Coli DH5 a (according to protocol of BRL Co. Ltd). More than 20 subclones 
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could be obtained. 

(iii) Determination of base sequence 

5 The base sequences of obtained subclones were determined by the dideoxy-method (Sequeanase Ver. 

2.0 TOYOBO). Incorporation errors of nucleotides on the Ampi Taq (TAKARA SHUZO) were corrected by 
the analysts of base sequences of several subclones. The base sequence of TCF-II cDNA obtained by the 
above mentioned procedure and amino acid sequence deduced from the base sequence are shown in Fig. 
15. It consists of 2172 base pairs (bp) from ATG of initiation codon for transcription to TAG of termination 

io codon. If translated into amino acid, TCF-II consists of 723 amino acids. Amino acid sequence from the first 
methionine (Met 1 ) to the 29 th alanine (Ala 29 ) residues is presumed as a signal sequence. As shown in 
Fig. 15, TCF-II in which two polypeptides consisting of a chain and 0 chain are bound by disulfide bond is 
synthesized initialy as a single chain. Since N-terminus of a chain in TCF-II was blocked, it was unidentified. 
However, N-terminal amino acid sequence of £ chain and a few internal amino acid sequences of TCF-II 

75 were determined as above mentioned, and were shown in Fig. 15. 

The obtained base sequence of the TCF-II cDNA is very similar to hHGF which has been found by 
MIYAZAWA et a! (Biochemical and Biophysical Reseach Communication 163 967-973 (1989)). TCF-II cDNA, 
however, deletes five amino acid residues (F-L-P-S-S) from Phe 162 to Ser 166 in the amino acid sequence of 
hHGF. Therefore, the facts revealed that TCF-II cDNA was new one of the family of hHGF genes. The 

20 comparison between the amino acid sequence of TCF-II , which is deduced from above mentioned base 
sequence, and the amino acid sequence of hHGF (MIYAZAWA et al) is shown in Fig. 16. 

The method to obtain the new glycoprotein, TCF-II which is characterized by the above mentioned 
physicochemical properties is described here after. 

Any human-derived fibroblast can be used as a cell for the production of the material in the present 

25 invention. Human embryonic lung-derived fibroblast cells, human embryonic kidney-derived fibroblast cells, 
and human embryonic prepuce-derived fibroblast cells etc. are given as suitable cells. In the performance 
of the present invention, IMR-90 cells (ATCC CCL 186) and WI-38 cells (ATCC CCL 75) etc. are preferably 
suitable. 

These cells are grown in serum-enriched medium or serum-free medium which are used in the 
30 common cultures. Dulbecco's modified Eagle medium (DMEM) containing 5% bovine calf serum is given as 
the representative medium. Amino acids, transferin, fatty acids and hormones such as insulin etc. can be 
added if necessary. 

The cells are cultured in the medium, and the standing culture using T flask etc., the floating culture 
using microcarrier. and the continuous culture using hollow fiber or ceramic carrier are able to be adopted. 

35 It is preferable that the culture is carried out in atomosphere with 5% C0 2 at 20 to 37 *C as the culture 
conditions and that the medium is exchanged every 2 to 3 days. After the cell density reaches the optimum, 
the medium is exchanged every 7 to 10 days and the culture broth is collected: The aimed glycoprotein is 
purified from the collected culture broth. 

The collected culture broth is concentrated by UF concentration using a membrane with a pore size of 

40 M.W. 6.000. The aimed glycoprotein in the UF concentrate is adsorbed to cation exchange resins and then 
eluted from the resines with buffer containing 0.3 - 0.6M NaCI. CM Sephadex (Pharmacia) C-50 etc. can be 
given as the ion exchange resins. The fractions which have the potent cytotoxic activity are collected and 
subsequently applied to affinity chromatography for glycoprotein. ConA-Sepharose is especially suitable to 
affinity chromatography for the aimed glycoprotein. The affinity column is equilibrated with 0.05M Tris-HCI 

45 buffer, pH7.0, containing 0.5M NaCl.and then the above obtained fraction is applied to the column. After 
washing the column with the equilibration buffer, the active material is eluted from the column with an 
elution buffer containing carbohydrate corresponding to carbohydrate chain attached to the affinity column 
(or gel) for glycoprotein. When the above mentioned ConA-Sepharose is used, the active material is eluted 
with the buffer containing o -methyl-D-mannopyranoside. The eluted active fraction is dyalised against water 

so and lyophilized. The lyophilized active material is dissolved with 0.05M Tris-HCI buffer, pH6.0 to 7.0, 
containing 0.2M NaCI and is further purified on HPLC using a strong cation exchange column. Mono S 
(Pharmacia) is especially suitable to the strong cation exchange column. Elution of the active material from 
the Mono S column is carried out with a gradient from 0 to 1.0M NaCI and the active fractions are collected. 
The present active material is eluted at salt intensity of 0.6 to 0.9M. Thus obtained active fraction is 

55 further purified on an affinity chromatography using Heparin-Sepharose (Reg. TM) (Pharmacia). Elution of 
the active material from the Heparin-Sepharose (Reg. TM) column is carried out by a gradient from 0.3 to 
2.0M NaCI and the aimed material is eluted at salt intensity of 1.0 to 1.5 M. Subsequently, assays for 
cytotoxic activity of the present inventional material, TCF-II to mouse L929-18 cells and for growth 
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stimulating activity of TCF-ll for hepatocytes are mentioned below. 
Assay for Cytotoxic Activity 

5 Mouse L929 cells (ATCC CCL1) were subcloned and a subclone with the highest sensitivity to TCF-ll in 

the present invention was selected- Thus, the clone, L -929-18 which had a high sensitivity to the tumor cell 
cytotoxic factor was obtained. 

L-929-18 cells were grown to confluence in DMEM containing 10% FCS, and then the cells were 
harvested by trypsin treatment. The celts were suspended at a cell density of 6 x 10 s cells/ml in DMEM 

w containing 10% FCS and 1 a g/ml actinomycin D. 50 u I of DMEM which was prepared in the same way as 
the cell suspension was added to each well in 96-well micropiate (Falcon) and 50 u I of the sample solution 
which contains the present substance, TCF-ll , dissolved in the same DMEM was added to the first dilution 
well. Both were mixed well and 50 u I of the mixture was subsequently added to the second dilution well. A 
serially diluted substance was prepared by repeating the above procedures. 

75 50 u I of the cell suspension was inoculated into each well containing a serially diluted substance and 

the culture was carried out at 37 *C for 2 days in a CO2 incubator. After the culture, the medium was 
removed gently and the cells were washed twice with saline. The viable cells which adhere to each well 
were fixed and stained by addition of 50 u I of 0.5% crystal violet in the mixture of methanol and water (1:4) 
to each well. Each well was washed three times with distilled water and dried, and the crystal violet in each 

20 well was extracted with Sorenson's buffer ( mixture of 6.1 ml of 0.1 M disodium citrate, 3.9 ml of 0.1 N HCI, 
and 10 ml of ethanol). Absorbance of the extracts at 570 nm was determined by a microtiter spec- 
trophotometer. 

Unit of TCF-ll (u/ml) was defined as the dilution ratio given 50% cell death. 

25 Assay for hepatocyte growth stimulating activity 

Hepatocytes were separated from Wister male rat by the method of Segren (Method in cell biology, vol. 
13, p29, Academic Press, New York, 1976). The obtained hepatocytes were planted on 24 well piastic 
plates (Falcon) at the cell density of 8.8 x 10* cells/0.5ml/well and cultured under the presence of 5% CO2 

30 at 37 # C. A Williams E culture-medium ( Flow Raboratory) which was supplemented with 10% fetal bovine 
serum ( Hyclone), 100 u/ml penicillin and 100 u g/ml streptomycin was used as the culture medium 
(abbreviated below as basal culture medium). After incubation at 37 °C for 24 hours, the culture medium 
was exchanged with the basal culture medium containing the test samples. The hepatocytes were further 
cultured for 24 hours and then cultured in the basal culture medium containing 4 u Ci/ml (86 Ci/m mol) of 

35 3 H- thymidine (Amersham) for 2 hours followed by determination of DNA synthesis. When the hepatocytes 
were labeled with 3 H-thymidine, the incorporated counts (dpm) were determined from the difference of 
counts(dpm) which were measured between the presence and absence of 10 mM hydroxyurea on each test 
groups. After the cells were labeled by the above procedure, the cells were washed twice with cold PBS, 
2% perchloric acid and 95% ethanol and dried by air, then dissolved in 0.8 ml of 2% SDS containing 2mM 

40 EDTA and 20mM NaHCCb followed by determination with a liquid scintillation counter. 
The result is shown in Table 1 . 



Table 1 



Sample 


Concentration (ng'ml) 


Hepatocyte growth stimulating activity (dpm/well, x IO3) 


No addition 




21.7 ± 9.2 


hEGF 


20 


239.3 £ 7.2 


TCF-ll 


1 


93.7 ± 29.7 




10 


378.5 ± 93.5 




100 


467.4 ± 77.3 . 



hEGF (WAKUNAGA Pharmacy Co Ltd) was used as the positive control for hepatocyte growth 
stimulating activity. The results in Table 1 demonstrate that hepatocyte growth stimulating activity of TCF-ll 
is stronger than that of hEGF. 

Nextly. the present invention describes pharmaceutical preparations which contains biologically active 
factor, TCF-ll , as an active component. 
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The above mentioned biologically active factor in the present invention has following pharmaceutical 
activities: 

© An antitumor activity: 

TCF-II inhibits the growth of KB. HeLa, MCF-7 and BG-1 which is human-derived tumor cells, and have a 
5 cytotoxic activity to mouse L-929 cells, and to Sarcoma 180, Meth A Sarcoma and P388 of tumor cells, 
but not inhibit the growth of IMR-90 cells which are human-normal cells. 
© A leukemia cell differentiation inducing activity: 

TCF-II induces the differentiation of the human-derived leukemia cell line, HL-60 to granulocyte like cells. 
© A cellular immunology enhancing activity: 
io TCF-II stimulates the growth of human cytotoxic T celts 
@ A vascular endothelial cell growth stimulating activity: 

TCF-II stimulates the growth of human umbilical cord blood vessel-derived endothelial cells. 
© A hepatocyte growth stimulating activity: 
TCF-II stimulates the growth of adult rat hepatocytes. 
75 These activities are exhibited in very small dose range of 1-1000 ng/ml. 

The pharmaceutical product in the present invention can be expected as an anti-tumor drug, an anti- 
leukemia drug, a cellular immunology enhancing drug, wound healing drug and therapeutic drug for liver 
disease including liver regenerating drug and so on. The biologically active factor (it is called as TCF-li 
hereafter) which is a glycoprotein with high molecular weght, however, is easily adsorbed to a poly- 
20 propylene vessel and so on, which is an injection syringe, and to a glass vessel and so on. 

TCF-II is also an unstable substance. The activity of TCF-II is considerably decreased by temperature 
or humidity and so on, and inactivated easily. Therefore, manufacturing of the stable pharmaceutical 
product is required. Accordingly, the pharmaceutical product in the present invention is a TCF-II one which 
contains one or more of proteins and nonionic detergents as adsorption preventors, or one or more of 
25 proteins, carbohydrates and aminoacids as stabilizing agents, or moreover the combination of one or more, 
as adsorption preventors and one or more as stabilizing agents. 

Any pharmaceutical form which is a lyophilized, or liquid or powder form can be used as a 
pharmaceutical product in the present invention, if the above mentioned adsorption preventors and 
stabilizing agents were included in the pharmaceutical product. The active component in the present 
30 invention, TCF-II can be produced or purified by the any method. TCF-II which is purified from culture broth 
of any TCF-II secreting cell, can be also used. TCF-II which is produced by the method of recombinant 
DNA technology, using Escherichia Coli, yeast, mammalian cells such as Chinese hamster ovary etc, as 
hosts, and is purified by various methods, can be also used. 

Albumin and gelatin etc, among proteins, and Tween 80 (Reg. TM) and Tween 20 (Reg. TM) etc, 
35 among nonionic detergents can be used as the adsorption preventor in the present invention. 

Albumin and gelatin etc. among proteins; sorbitol, mannitol and xylitol etc, among carbohydrates; 
glycine and alanine etc, among amino acids can be used as the stabilizing agents in the present invention. 
The suitable added amounts of proteins as the adsorption preventors are more than 0.1%, preferably 0.1 to 
20%, and the suitable added amounts of nonionic detergents are more than 0.001%. preferably 0.001 to 
40 1.0%. The suitable added amounts of protein as stabilizing agents are more than 0.1%, preferably 0.1 to 
20.0%; the suitable added amounts of carbohydrates are 5 to 40%; and the suitable added amounts of 
amino acids are more than 1%. On the case of using with combination of one or more of adsorption 
preventors and one or more of stabilizing reagents, or using with combination of two or more of stabilizing 
agents, the added amounts of each agent were permitted in the above mentioned range. The reasonable 
45 amounts of these adsorption preventors and stabilizing agents are dissolved and prepared as aqueous 
solution with suitable concentration and pH which can be used. The ratios of permiability pressure of this 
solutions are in the range of 0.1 to 3.1 . preferentially 1 .0. Since the stable range of TCF-II against pH is pH6 
to 9, the aqueous solution for the preparation of pharmaceutical product is suitable to adjust pH to 6.0 to 
9.0. 

so Then, the adsorption-prevention and stability of TCF-II in the pharmaceutical product in the present 
invention is further described in detail as shown in Experiments in the following: 

Experiment 1 . Test for prevention of adsorption 

55 Human embryonic lung fibroblast, IMR-90 cells (ATCC, CCL186) were cultured for 7 days in DMEM 
containing 5% fetal bovine serum. 200 u g of TCF-II which was purified from the culture broth was 
dissolved in 100 ml of 0.01 M phosphate buffer, pH7.0. containing 0.15 M NaCI (PBS). Each 0.5ml of the 
TCF-II solution was added to glass tubes and polypropylene tubes. Separately, the solutions containing two- 
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10 



fold concentration of each added matenal shown in Table 1a. b and c were prepared with PBS. OSm o he 
above solution with each concentrate of added matenal was added to each tubes containing 0.5 ml of the 
TCF-II solution and mixed well. The final concentration of TCF-II is 1 u g-ml and the f.nal concentration of 
each added material is adjusted to concentration described in Table 1 a. b and c. n = mlnf ,^ 
As a control. 0.5ml of PBS was added to each glass tube or polypropylene tube conta.ning 0.5 ml of the 

TCF Each'test n was carried out duplicated and TCF-II activity was determined after the incubation for 1 hour 
at 37 • C Experimental values were shown as mean of duplicate .ncubat.ons. 
The activity of TCF-II was determined by cytotoxic activity as following. 

A clone L929-18 with high sensitivity to TCF-II . which was obtained by subclonmg mouse L929 (ATCC, 

™^B^£?SZ^ confluence in the Du.becco's modified eag.e medium (DMEM ) containing 
10% FCS then harvested by trypsin treatment and by centrifugation. The obtained cells were suspended at 
a cell density of 6 x 10 s cells/ml in DMEM containing 10% FCS and 1 u g/ml of actinomyc.n D. 

A serially diluted test sample was prepared by repeating dilution of test sample with DMEM which was 
used in the preparation of the cell suspension. Each 50 u I of a serially diluted test sample was added to 
each well in 96 well-microplate ( Falcon). o= H 

50 u I of the cell suspension was inoculated into each well containing a serially diluted test sample and 
the culture was carried out at 37 -C for 2 days in a C0 2 incubator. After the culture, the medium was 
2 o removed gently and the cells were washed twice with PBS. The viable cells which adhere to each we were 
fixed and stained by addition of 50 u I of 0.5% crystal violet in the mixture of methanol and water (1:4 to 
each well Each well was washed with distilled water and dried, and crystal violet in each well was extracted 
w!th Senson's buffer (mixture of 6.1 ml of 0.1 M dissodium citrate. 3.9m. of 0.1 N HCI. and 10ml of 
ethanol). Absorbances of the extracts at 570 nm were determined by a microtiter spectrophotometer. 

Uni of TCF-II (u/ml) was defined as the dilution ratio given 50% cell death and the residual cytotox.c 
activity after the incubation was estimated as the relative activity?*) against the activity (100%) determined 
immediately after the preparation of test sample. 

The results in Table 2.a. b. and c showed that TCF-II was easily adsorbed on surface of glass and 
polypropylene vessels and the adsorption preventors using in the present invention effectively prevented 
30 TCF-II from the adsorption. 



35 



40 



45 
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55 
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Table 2 

(1) Class tube 

a. Effect of high molecular weight additives on 
adsorption of TCF- II . 



added material 

concentration human serum low rool.w. gelatin polyethylene dextran40 
albumin(HSA) gelatin* glycoHOOO 
residual relative activity (%) 



0 


8.3 


8. 


3 


8.3 


8.3 


8.3 


0.01 


16.7 


8. 


3 


25.0 


8.3 




0.05 


25.0 


8 


3 


37.5 


8.3 


8.3 


0.1 


50.0 


16 


7 


50.0 


16.7 




0.25 


100.0 


16 


7 


100.0 


16.7 


8.3 


0.50 


100.0 


33 


3 


100.0 


16.7 


8.3 


1.00 


100.0 


50 


0 


100.0 


16.7 


12.5 


2.00 


100.0 


100 


0 


100.0 


33.3 


12.5 


10.00 


100.0 


100 


0 


100.0 


• . 


75.0 


20.00 


100.0 


100 


0 


100.0 







*:mean molecular weght = 6.000 (NIPPI Co. Ltd) 
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b. Effect of non-ionic detergents on adsorption of 
TCF- n 



70 

added material 

« concentration TweenSO (Reg.TM) TweenZO (Reg.TM) 

(%) 



0.0001 
0.0005 

25 0.001 
0.005 
0.01 
0.05 

30 0.10 
1.00 

35 



•residual relative activity (%) 



20 o 8.3 8.3 



16.7 16-7 

25.0 25.0 

50.0 50.0 

100.0 100.0 

100.0 ioo.o 

100.0 ioo.o 

ioo.o ioo.o 

ioo.o ioo.o 



40 



45 



50 



55 
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(2) Polypropylene tube 

c. Effect of human serum albumin and Tween 80 (Reg. 

5 TM) on adsorption of TCF-II 



w 



added material added material 

concentration human serum albumin concentration Tween 80 (Reg. 
(%) (HSA) (%) ™> 

20 residual relative activity residual relative activity 



25 



30 



0 


25.0 


0 


25.0 


0.01 


50.0 


0.0001 


33.3 


0.10 


75.0 


0.0005 


50.0 


0.25 


100.0 


0.001 


75.0 


0.50 


100.0 


0.005 


100.0 


1.00 


100.0 


0.01 


100.0 


2.00 


100.0 


0.05 


100.0 


10.00 


100.0 


0.1 


100.0 


20.00 


100.0 


1.0 


100.0 



35 

Experiment 2 Stability test 

Under the conditions which prevented TCF-II from adsorption on surface of glass tube, effect of various 
40 kinds of added material on the stability of TCF-II was studied. 120 u g of purified TCF-II from culture broth 
of IMR-90 cells was dissolved in 30 ml of PBS containing 0.02% Tween 80 (Reg. TM). After sterilization by 
filtrating the TCF-II solution using 0.22 u filter, 0.5ml of the sterilized TCF-II solution was added to each 
sterilized glass tube. 

The solution with two-fold concentration of each added material shown in Table 2 a, b and c, was 
45 prepared, and then sterilized by filtration with 0.22 u filter. 0.5ml of the each solution was added to each 
glass tube containing 0.5ml of TCF-II solution and after mixing well, the glass tubes were sealed to prevent 
bacteria from contamination. As a control, 0.5 ml of PBS not containing Tween 80 (Reg. TM) was added to 
each glass tube containing 0.5 ml of TCF-II solution. The final concentration of TCF-II , Tween 80 (Reg. TM) 
and each added material were 2 u g/ml, 0.01% and concentration shown inTable 3 a,b and c, respectively, 
so Each test was carried out duplicately. The TCF-II activity was determined after the incubation for one 
week at 40 'C and estimated as relative activity (%) against the activity (100%) determined before the 
incubation. Experimental values were shown as mean of duplicate incubations. 

From the results of Table 3 a, b and c. it was found that stabilizing agents which were used in the 
present invention had the effect which keeps on maintaining the activity of active component, TCF-II in the 
55 liquid state. 
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Table 3 

a. Effect of high moleculae weight additives on 
stability of TCF- II * 



human serum 
albumin 



added 

concentration 
(XW/V) 

0.0 

0.1 

0.25 

0.5 



storage period (day) at 40°C 

0 3 7 

•residual relative activity (%)■ 



100.0 
100.0 
100.0 
100.0 



25.0 
50.0 
100.0 
100.0 



16.7 
33.3 
100.0 
100.0 



gelatin 



0.0 
0.1 
0.25 

0.5 



100.0 
100.0 
100.0 
100.0 



25.0 
25.0 
100.0 

100.0 



16.7 
25.0 
100.0 
100.0 



low mol . 
weight 
gelatin 
(mean M.W. 
6.000) 



0.0 
0.5 
2.5 



100.0 
100.0 
100.0 



25.0 
25.0 
33.3 



16.7 
16.7 
25.0 



0.0 

polyethylenglycol 4000 
0.5 
2.5 



100.0 

100.0 
100.0 



25.0 

16.7 
16.7 



16.7 

12.5 
12.5 



*:A11 test samples contained 0.01% Tween 80 (ifeg. tm) to prevent tcf-ii from adsorption 
on surface of glass tube. 
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b. Effect of added carbohydrates on stability ofTCF- 



storage period (day) at 40°C 



added 





concentration 


0 


3 


7 




(56W/V) 




re xa l i ve 


aC L 1 V 




0 


i nn c\ 
l uu . u 




1 fi 7 

10.1 


Dextran40 


2 


1 A A A 

1 00 . 0 


or n 


0 Q 
O . 0 




10 


100.0 


12 .5 


4 . Z 




0 


100 .0 


25.0 


16. 7 


Sorbitol 


2 


1 A A A 

100.0 


0 

00 . 0 


nc n 
£0 . U 




10 


100.0 


66.7 


66.7 




20 


100.0 


100.0 


100.0 




40 


100.0 


100 .0 


100.0 




0 


100.0 


25.0 


16.7 


Mannitol 


2 


100.0 


33.3 


16.7 




10 


100.0 


66.7 


50.0 




20 


100.0 


100.0 


95.0 




40 


100.0 


100.0 


100.0 




2 


100.0 


16.7 


8.3 


Glucose 


10 


100.0 


12.5 . 


4.2 




20 


. 100.0 


25.0 


16.-7- 




2 


100.0 


12.5 


6.3 


Fructose 


10 


100.0 


<2.0 


<2.0 
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0 


100 


.0 


25 


.0 


16 


.7 


Mannose 


2 


100 


.0 


16 


.7 


4 


.2 




10 


100 


.0 


<2 


.0 


<2 


.0 




0 


100 


0 


25 


0 


16 


7 


Xylitol 


2 


100. 


0 


33 


3 


16. 


7 




10 


100. 


0 


100. 


0 


66. 


7 




20 


100. 


0 


100. 


0 


96. 


5 



c. Effect of added amino acids on stability of TCF- II * 



amino added 
acid concentration 
(50 
0 

Arginine 1 
5 



storage period (day) at 40°C 

0 3 7 

residual relative activity (%) 

100.0 25.0 16.7 

100.0 25.0 16.7 

100.0 50.0 33.3 





0 


100.0 


25.0 


16.7 


Glycine 


1 


100.0 


33.3 


25.0 




5 


100.0 


100.0 


66.7 




10 


100.0 


100.0 


100.0 




0 


100.0 


25.0 


16.7 


Lysine 


1. 


100.0 


25.0 


16.7 




5 


100.0 


66.7 


16.7 




0 


100.0 


25.0 


16.7 


Alanine 


1 


100.0 


25.0 


16.7 




5 


100.0 


100.0 


50.0 




10 


100.0 


100.0 


90.0 



*:A11 test samples contained 0.01% Tween 80 (Reg. tm) to prevent tcf-ii from 

adsorption on surface of glass tube. 



Nextly, the results of pharmacological activities of TCF-II were shown in the following. 
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in vivo Antitumor Test to Sarcoma 180 of Human New Cytokine, TCF-II 



Materials and methods 
5 © Experimental animals 

Female ICR mice of 7 weeks old were purchased from Charles River Japan Inc. 
(2) Tumor cell lines 

10 

Sarcoma 180 cells were supplied by National Cancer Center, subcultured in mice with one time per 
week on this laboratory. 

(§) Test samples 

75 

Test samples were prepared by dissolving TCF-II in 0.01 M phosphate buffer. pH7.0 containing 0.8% 
NaCI, 0.01% Tween 80 (Reg. TM) and 0.25% human serum albumin. 

Two series of test samples composed of 0.2 u g TCF-ll/0.2ml and 1 .0 u g TCF-ll/0.2ml were prepared. 
To analize the effect of pyrogen, test sample (940 pg pyrogen/0.2ml) containing standard pyrogen (Difco 
20 Inc.) corresponding to the amounts of pyrogen in 1 u g of TCF-II was also prepared. 

@ Acute toxicity test 

Acute toxicity test was carried out , using two mice group. Two doses, 10 u g TCF-ll/mouse and 20 u g 
25 TCF-ll/mouse were administered by injecting them into tail vein of mice, respectively. Toxicity was 
determined from mortality of animals. 

© Antitumor test 

30 Antitumor test was carried out , using seven mice/group. 

Sarcoma 180 (10 6 cells/mouse) were planted under the skin of ICR mouse. The mice were divided in 
each test group and the test samples were injected into tail vein for 7 days at one time/every day. Inhibitory 
effect of tumor growth was determined by inhibitory ratio 

C OT X 10 0%) 
C 

which was obtained from mean tumor weight (MTW) of injected groups against control group. 

40 

Results of tests 

© Acute toxicity test 

45 Toxicity was not appeared at doses of both 10 u g and 20 u g TCF-ll/mouse. 



50 



55 
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Antitumor test 

Results after 3 weeks from the initiation of injection were shown in Table 4. 

Table 4 



70 



75 



20 



30 



Sample Dose MTW(mg) C^T X 100(50 

C 

control 0.0 3024.71 

pyrogen 940 pg/mouse 3036.00 -0.37 

TCF-H 0. 2 n g/mouse 1 78 7.7 1 49.92 

TCF-H 1 . 0 a g/mouse 1 984.2 1 34.40 



Since on the above test, the optimum dose of TCF-II was unknown, test was not carried out by fitted 
25 doses. However, from these results, it was found that lower dose rather than high dose was much more 
effective. 

Moreover, anti-tumor effect by direct injection to intratumor were also studied by the following method. 



Methods: 



Sarcoma 180 (1 x 10 6 cells/mouse) were planted under the skin of ICR mouse. The mice in which 
soiid-tumors were vitally settled, were selected after one week of plantation. 0.2 u g of TCF-II was injected 
for 7 days at one time/every day. When observation was continued for two weeks after the termination of 
injection, remarkable anti-tumor effect which caused necrosis of tumor site, changing into black was 
35 obtained. Moreover, mice in which tumor disappeared, were observed. 

Brief Description of the Drawings . . 

Fig.1 shows an elution profiles of TCF-II and plasminogen activator from the culture broth of IMR-90 
40 cells containing 5% calf serum on CM-Sephadex C-50 chromatography. (1) and (2) shows the fractions 
eluted with 0.05M Tris-HCI buffer, pH7.0, containing 0.3M NaCI and with 0.05M Tris-HCI buffer. pH7.0, 
containing0.6M NaCI, respectively. 

-O, -•- and -O- represent absorbance at 280 nm, plasmininogen activator activity and cytotoxic activity to 
L929-18 cells, respectively. 

45 Fig.2 shows the results of Con A affinity chromatography of TCF-II fraction which was eluted with 0.05M 
Tris-HCI buffer, pH 7.0, containing 0.6M NaCI on CM-Sephadex C-50 Chromatography of the culture broth 
of IMR-90 cells. (1) and (2) represent the washed fractions by 0.05M Tris-HCI buffer, pH7.0, containing 0.5M 
NaCI and the eluted fractions by 0.05M Iris HCI buffer ,pH7.0, containing 0.5M NaCI and 0.3M a -methyl-D- 
mannopyranoside, respectively. 
so -•- and -3- represent absorbance at 280 nm and cytotoxic activity, respectively. 

Fig. 3 shows an elution pattern on Mono S-HPLC of the TCF-II fraction which was obtained on Con A 
Sepharose affinity chromatography. -O represents cytotoxic activity. 

Fig. 4 shows an elution profile of TCF-II on Heparin-sepharose affinity chromatography of the elute from 
Mono S-HPLC. (1) and (2) represent the washed fraction by 10mM Tris-HCI buffer, pH7.5, containing 
55 0.3MNaCI and the eluted fraction by NaCI gradient from 0.3 to 2.0M, respectively. -•- and-O- represent 
absorbance at 280nm and cytotoxic activity, respectively. 

Fig.5 shows SDS electrophoresis of TCF-II (reduction and non-reduction). 
Fig.6 shows heat stability of TCF-II . 
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Fig. 7 shows pH stability of TCF-II . 

Fig.8 shows cytotoxic activity of TCF-II to human tumor cell lines in vitro. 
Fig.9 shows cytotoxic activity of TCF-II to Sarcoma 180. 

Fig. 10 shows cytotoxic activity of TCF-II to Meth A and P388, respectively. -•- and -O- represent M eth 
5 A and P388, respectively. 

Fig. 11 shows cytostatic activity of TCF-II to human tumor cell lines. -•- and -O- represent cytostatic 
activities to ovarian carcinoma, BG-1 and breast carcinoma, MCF-7, respectively. 

Fig. 12 and Fig. 13 show effect of TCF-II on incorporation of 3 H-thymidine into the lymphocytes in the 
mixed lymphocytes culture at day 5 and at day 8, respectively. Six samples at day 5 and at day 8 were 
70 determined, respectively. Rsults are given as mean ±SD. 

Fig. 14 shows the stimulatory effect of TCF-II on the growth of vascular endothelial cells, HUVEC. 
Fig. 15(1) and (2) show the base sequence of TCF-II cDNA and the amino acid sequence of TCF-II , 
which was deduced from the base sequence, respectively. 

Fig. 16 shows the comparison between the amino acid sequence of TCF-II , which was deduced from 
75 the above base sequence and an amino acid sequence of hHGF reported by Miyazawa et ai. 

A BEST FORM TO PUT ON THE INVENTION 

The present invention is further described concretely as shown in EXAMPLES in the following: 

20 

EXAMPLE 1 

(1) Culture of Human Fibroblast, IMR-90 cells 

25 Human fibroblast, IMR-90 cells(ATCC CCL 186) (3 x 10 6 cells) were inoculated in one liter-roller bottle 

holding 100ml DMEM containing 5% calf serum (OS), and were cultured for 7 days with rolling at the rates 
of 0.5 to 2 rpm. When the total cell numbers reached 1 x 10 7 cells, the cells were harvested by trypsin 
treatment and collected in bottom of the bottle. After adding 250 ml of fresh DMEM containing 5% CS to 
the bottle, I00g of autoclaved ceramics with 5 to 9 mesh (Toshiba Ceramic. Co. Ltd) was added to the 

30 bottle containing cell suspension. Standing culture was carried out at 37 -C for 24 hours. Then 250 ml of 
DMEM containing 5% CS was added to the bottle (final medium volume was 500 ml), and the culture was 
continued. Every 7 to 10 days all amount of the medium (about 500 ml) was collected and fresh medium 
(500ml) was supplied. Thus, the production was continued for 2 months and 4 I of the culture broth were 
collected per roller bottle. Specific activity of thus obtained culture broth was 32 u/ml. 

35 

(2) Purification of the Glycoprotein, TCF-II ♦ . 

75 liters of the culture broth described in (1) was concentrated about 10-fold by UF concentration, using 
Amikon-membrane filter (pore size. M.W. 6,000). Then, after CMSephadex C-50 was equilibrated with 0.05M 

40 Tris -HCI buffer, pH7.0, 1.5kg of wet weight of the resins was added to the above UF concentrated broth 
and the substance was absorbed to the resins by gently stirring at 4*C for 24 hour under pH 6.5 to 7.0. 
After the absorption, the resins were collected by filtrating through a Whatman No.2 filter paper. The 
collected resins were washed with 0.05M Tris-HCI buffer, pH7.0. Approximately 1500g of the washed resins 
was packed to the column (o 7 x 40cm), and the column was eluted with 0.05M Tris -HCI, pH7.0, 

45 containing 0.01% Tween 20 (Reg. TM) and 0.3M NaCI. Elution of protein was monitered by absorbance at 
280 nm. When protein was eluted almost completely, further elution at salt concentration of 0.6M NaCI was 
carried out. Cytotoxic activity to L929-18 cells and tissue plasminogen activator (t-PA) activity which IMR-90 
cells produce were determined in each fraction. Thus obtained elution pattern is shown in Fig. 1. The 
fraction which was eluted at salt concentration of 0.6M NaCI exhibited the potent cytotoxic activity. This 

so fraction was defined as TCF-II fraction. Then, Con A-Sepharose (Reg. TM) CL-6B (Pharmacia) was 
equilibrated with 0.05M Tris-HCI buffer, pH7.0, containing 0.5M NaCI. and the gel was packed into the 
column (<f> 2.5 x 8cm). The column was washed well with the same buffer, the TCF-II fraction which was 
eluted from the CM-Sephadex column was loaded on the column. After the column was washed again with 
0.05M Tris-HCI. pH7.0,containing 0.5M NaCI with 10 times volume of the column bed volume, the 

55 substance was eluted with 0.05M Tris-HCI,pH7.0, containing 0.5M NaCI and 0.3M a -methyl -D-man- 
nopyranoside at a flow rate of 70 ml/hour. Elution of protein was monitered by optical absornabce at 280 
nm and cytotoxic activity in each fraction was determined. Thus obtained elution pattern is shown in Fig.2. 
The fraction which was eluted firstly was collected and dialyzed against distilled water for 48 hours. The 
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dialyzed fraction was lyophilized and white powder was obtained. The lyophilized powder was dissolved 
with a small volume of 0.05M Tris-HCI buffer, pH7.0, containing 0.01% Tween 20 (Reg. TM) and 0.2M NaCI, 
and was loaded on MonoS column (Pharmacia) for HPLC which was equilibrated with 0.01 M phosphate 
buffer, pH 7.0, containing 0.01% Tween 20 (Reg. TM). After the column was washed with 0.01 M phosphate 
buffer, pH7.0, containing 0.01% Tween 20 (Reg. TM) for 20 min at a flow rate of 0.5ml/min, elution was 
carried out by the NaCI gradient from 0 to 1 .0M in 60min. The obtained elution pattern is shown in Fig. 3. 
The active fraction was eluted at 0.76M NaCI. The active fraction was collected and diluted with the 
equilibration buffer and then loaded on the Mono S column for HPLC again. Elution was carried out again 
by the NaCI gradient from 0 to 1.0 M NaCI in the same buffer. Heparin-Sepharose (Reg. TM) (Pharmacia) 
was equilibrated with 10 mM Tris buffer, pH 7.0, containing 0.3M NaCI, and 5ml of the gel was packed to 
the column (<£ 1.0 x 7cm). The active fraction from Mono S-HPLC was collected, diluted with 0.01 M Tris- 
HCI buffer, pH7.0, to NaCI concentrationof 0.3M, and loaded on the above mentioned column. Then, the 
column was washed with 0.01 M Tris-HCI pH7.0, containing 0.3M NaCI with 10 times volumes of the column 
bed volume. The substance was eluted at a flow rate of 20 ml/hour by the NaCi gradient from 0.3M to 2.0 
M in the same buffer. The elution pattern is shown in Fig. 4. Thus, the purified glycoprotein was obtained. As 
shown in Table 5, 0.12 mg of the active glycoprotein was obtained from 75 liters of the culture broth as the 
starting material. This glycoprotein was a tumor cytotoxic factor and its specific activity was 5,248,000 u/mg. 
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Table 5 

Purification of tumor cytotoxic factor obtained from the culture broth 
of i MR- BO (containing 5% CS) 

TCF-U:A fraction eluted with 0.6M NaCl on Sephadex C-50 chromatography 



Purification Volume Protein Total Cytotoxic 



Step 



Protein Activity 



(ml) (mg/ml)' (mg) (u/ml) 

Culture broth 75000 3.30 247500.0 32.0 

UF Concentration 10000 23.40 " 234000.0 192.0 

CM-Sephadex chromatography 894 0.32 205.6 2048,0 
(eluted fraction with 0.6M NaCl) 
ConA Sepharose (Reg. TM) chromatography 244 

MonoS-HPLC 13 0.26 2.1 80000.0 

Heparin-Sepharose (Reg.TM) chromato- 6 0.02 0.12 104960.0 



0.26 63.4 51.20.0 



Total Specific Purification Recovery 

Activity Activity 



X 10'u) 


(u.mg) 


Factor 


(SO 




24 .0 


9.7 


1.0 


100. 


0 


192.0 


8.2 


0.9 


80 


0 


183.1 


8904.3 


918.0 


76 


3 


124.9 


19692.3 


2030.0 


52 


0 


104.0 


500000.0 


51546.4 


43 


3 


56.0 


5248000.0 


541030.9 


23 


3 



Physicochemical properties of TCF-II obtained by the above mentioned procedure are shown as follows. 
(T) Determination of molecular weight on SDS gel electrophoresis 

Molecular weight of TCF-II was determined by electrophoresis using polyacrylamide gel containing 
0.1% SDS. The glycoprotein showed two adjucent bands with M.W. 78.000 and 74,000. When the 
glycoproyein was reduced by 2-mercaptoethanol and the similar electrophoresis was carried out, three 
bands with molecular weight of 52,000. 32.000. and 28,000 were observed (Rg.5). 

These results indicate that TCF-II is a heterodimer composed of a common subunit with M.W. 52,000 
and a subunit of M.W. 28,000 or a subunit of M.W. 32,000. 
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© Isoelectric point 

Isoelectric point of the substance was determined as 7.4 to 8.55 by isoelectric focussing, using Phast 
Gel IEF3-9. 

5 

(3) Heat stability 

TCF-II which had the activity of 51,200 u/m) was added to 0.1 M Tris-HCI buffer, pH7.0, containing 
0.01% Tween 20 and the TCF-II solution with 512 u/m I was prepared. The solution was treated for 10 min at 
70 25, 35. 50, 60, 70 80, 90 , and 95 * C. The residual cytotoxic activity (u/ml) after treatment at each 
temperature was estimated as the relative activity (%) against the activity (u/ml, 100%) at 25 °C (control). As 
shown in Fig.6, the substance was stable till 60 *C. 

@ pH stability 

75 

Each buffer containing 0.01% Tween 20 (Reg. TM), composition of which was shown in Table 6, was 
prepared. The amount of TCF-II corresponding to 51,200 u/ml when it was prepared at pH 8 was dissolved 
in each buffer, and allowed to stand at 37 *C for 1 hour. The relative activity (%) compared to the control at 
room temperature for one hour was determined. As shown in Fig. 7, the glycoprotein was stable in the 
20 range of pH 6 to 9. 

Table 6 



Preparation of buffers 


pH1-3 


1/10 M Glycine-HCI 


pH4-6 


1/10 M Acetate buffer 


pH7-8 


1/10 M Tris-HCI 


pH9.12 


1/10 M Glycine-NaOH 



© N-terminal amino acid sequence of TCF-ll. 

50 u g of TCF-II was reduced and three polypeptides, A with M.W. 52,000, B with M.W.32,000. and C 
with M.W. 28,000, were separated by the electroblot method. Amino acid sequence of each polypeptide 
was analyzed using the Applied Biosystems 477A Protein Sequencer. N-terminal amino acid sequence of 
polypeptide A could not be determined because its N-terminus had been blocked.* Polypeptides B and C 
had the common N-terminal amino acid sequence as follows; 

Val-Val-Asn-Gly-Ile-Pro-Thr-X-Thr-Asn-Ile-Gly- 
1 2 3 4 5 6 7 8 9 10 11 12 

X-Met-Val-Ser-Leu- 
13 14 15 16 17 

X means an unidentified amino acid. 

Since polypeptide B and C show the same N-terminal amino acid sequence, TCF-II appears to have 
dimer structure in which polypeptide A with M.W. 52,000 is bound to polypeptide B with M.W. 32,000 or to 
polypeptide C with M.W. 28.000 by S-S bridge. 
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(§) Amino acid composition 

Ten u g of TCF-II, which was determined by BioRad Protein Assay kit, was hydrolyzed with HCi and 
then its amino acid composition was determined using a Hitachi Amino Acid analyzer, Model L-8500. 
Amino acid composition of the material is shown as follows. 



w 



75 



20 



25 



Amino acid composition: 


A A 


nmol 


mol% 


Asp 


10.375 


12.97 


Glu 


7.750 


9.69 


Ser 


5.000 


6.25 


Gly 


7.250 


9.06 


His 


3.000 


3.75 


Arg 


5.375 


6.72 


Thr 


5.125 


D.41 


Ala 


2.625 


3.28 


Pro 


5.625 


7.03 


Tyr 


3.875 


4.84 


Val 


4.125 


5.16 


Met 


1.875 


2.34 


Cys 


ND 




He 


5.000 


6.25 


Leu 


4.875 


6.09 


Phe 


2.250 


2.81 


Trp 


ND 




Lys 


5.875 


7.34 


total 


80.000 


100(99.99) 



EXPERIMENT 2 

Cytotoxic activity to the tumor cells of the glycoprotein, TCF-II obtained in EXPERIMENT 1 is shown. 

35 

(T) Inhibition of the growth of tumor cells 

The human tumor cell lines, HeLa and KB, and the human normal diploid cells, IMR-90 were suspended 
at a cell density of 1 x 10 s cells/ml in DMEM containing 10% FCS. respectively. 50 u I of each cell 

40 suspension was added to each well in a 96 well microplate (Falcon). Each 50 u I of 10-, 20-, 40-, 80- and 
160- fold dilution of TCF-II solution (5.120 u/ml)with DMEM was added to each well containing each cell 
suspension, and the mixture was cultured at 37 • C for 3 days in a COs incubator. The surviving cells in 
each well were fixed and stained by addition of 50 u I of 0.5% crystal violet solution in the mixture of 
methanol and water (1 :4) to each well. Each well was washed with distilled water and dried, and the crystal 

45 violet in each well was extracted with Serenson's buffer. Absorbabces of the extracts at 570nm were 
determined by a microtiter spectrophotometer. 

Cell growth inhibition (%) of TCF-II was calculated compared to the group in the absence of TCF-II as 
the control, and plotted against the concentration of TCF-II. As shown in Fig. 8, TCF-II showed the potent 
inhibition o fthe growth of KB and HeLa cells whereas it did not inhibit the growth of normal cells, IMR-90. 

50 

© Reaction with antibodies for the known materials 

TCF-II was dissolved in DMEM containing in DMEM containing 10% FCS to the concentration of 320 
u/ml. The titer of anti-LT antibody which neutralized 1000 u/ml LT was added to the TCF-II solution and the 
55 mixture was allowed to stand at 37* C for 1 hour. Similarly. anti-TNF antibody and anti-INF-0 were added to 
the TCF-II solution at the concentrations of 1 * 10* u/ml and 1000 u/ml. respectively. Each antibody used in 
this experiment is commercialy available. 
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After the reactions, cytotoxic activity of TCF-II was determined. Any antibody, however, did not 
neutralize the activity. 

EXPERIMENT 3 

5 

Cytotoxic activity to various mouse tumor cell lines of the glycoprotein, TCF-II obtained in EXPERI- 
MENT 1 is shown. 

Sarcoma 180, Meth A sarcoma and P-388 cells were used as mouse tumor cell lines. 

Sarcoma 180 cells were suspended in DMEM containing 10% fetal bovine serum and Meth A and P- 

io 388 cells were suspended at 2 / 10 4 cells/ml, in RPMI 1640 medium containing 10% fetal bovine 
serum, respectively. 50 u I of each cell suspension was inoculated into each well in 96-well microplate 
(Falcon). TCF-II was dissolved in DMEM containing 10% fetal bovine serum for Sarcoma 180 cells and in 
RPMI 1640 medium containing 10% fetal bovine serum for Meth A and P-388 cells. Each 50 u I of TCF-II 
solution which was prepared so that the final concentrations of TCF-II were 0, 2, 4, 8, 16, 31, 62, 125, 250. 

75 500 and 1000 ng/ml, respectively, was added to each well containing each cell suspension. After each cell 
line were cultured at 37 • C for 3 days in a CO2 incubator. The cells in each well were stained with Trypane 
blue and the viable cell number were counted using a heamacytometer. The viable cell numbers were 
expressed as mean of duplicate experiments. Cytotoxic activity (%) was -calculated according to the 
following equation. 

20 

Cytotoxic activity (%)= 



Average surviving numbers Average surviving cell 

in control (eel Is/ml) . — numbers in TCF-H group 

30 (cells/ml) 

X 100 

Average suviving cell numbers in control (cells/ml) 



35 Cytotoxic activities of TCF-II to Sarcoma 180 cells and to Meth A sarcoma and P-388 cells were shown 

in Eig.9 and Fig. 10, respectively. 

All cell lines were highly sensitive to TCF-II, and the IC50 values for cytotoxic activity of TCF-II on 
Sarcoma 180, Meth A and P-388 cells were 6, 40 and 460 ng/ml, respectively. 

40 EXPERIMENT 4 

Inhibitory effect of the glycoprotein, TCF-II obtained in Experiment 1 on human tumor cell lines, ovalian 
carcinoma, BG-1 and breast carcinoma, MCF-7 is shown in the following. 

BG-1 and MCF-7 cells were suspended in McCoy medium containing 10% FCS and in Eagle's MEM 

45 containing 10% FCS, non-essential amino acid mixture, pyruvate and Eagle's salts at 2 x 10* cells/ml, 
respectively. TCF-M was dissolved in McCoy medium containing 10% FCS for BG-1 cells and in Eagle's 
MEM containing 10% FCS for MCF-7 and a serially diluted TCF-II solution was prepared by repeating 2- 
fold dilution of 4 u g TCF-lt/ml with the same medium. 

50 u I of each cell suspension was inoculated into each well in 96-well microplate (Falcon). Each 50 u I 

50 of a serially diluted solution of TCF-II which was prepared for each cell line was added to the wells 
containing each cell suspension. The culture was carried out at 37 *C for 5 days in CO2 incubator. After the 
culture, the culture broth was removed and the cells were gently washed twice with PBS. The surviving 
cells which adhered to each well were fixed and stained by addition of 50 u I of 0.5% crystal violet solution 
in the mixture of methanol and water (1 :4) to each well. Each well was washed with distilled water and dried, 

55 and crystal violet in each well was extracted with Serenson's buffer. Absorbances of the extracts at 570 nm 
were determined by a microtiter spectrophotometer. Cell growth inhibition (%) was calculated for each cell 
line according to the following equation compared to the control in the absence of TCF-II. 
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Cell growth inhibition(%) = 

Control OD570nm - TCF-II group OD570nm 

X 100 

Control OD570nm 



Results are shown in Fig.11. These results indicate that TCF-II inhibits the growth of both tumor cell 
lines, BG-1 and MCF-7. 

EXPERIMENT 5 

Promyelocytic leukemia cell line, HL-60 cells -differentiation inducing activity of the glycoprotein, TCF-II 
obtained in EXPERIMENT 1 is shown. 

HL-60 cells were suspended at a cell density of 3.5 x 10 5 cells/ml in RPMI 1640 medium containing 
10% fetal bovine serum . 100 u I of the ceil suspension was added to each well in 96-well flat bottomed 
microplate(Falcon). Then, 100 u I of the TCF-II solution in the same medium was added to each well 
containing cell suspension to give the final concentrations of 15.6, 62.5,125. 250. 500, and 1000 ng/ml. 

The cells were cultured at 37 *C for 3 and 7 days, and HL-6 cells-differentiation inducing activity of 
TCF-II was determined by nitroblue tetrazolium (NBT) reduction assay. Moreover, morphological change of 
the cells was observed. 



25 1)NBT reducing ability 

NBT reducing ability is shown in Table 7. 

Table 7 

30 



TCF-II concentration (ng/ml) 


NBT reducing ability(%) 


Culture days 


3 


7 


0 


7.4 


11.7 


15.6 


10.6 


2CT.4 


62.5 


11.1 


24.5 


125 


12.4 


28.3 


250 


16.9 


45.2 


500 


12.4 


29.6 


1000 


12.1 


26.8 



The values shown in Table 7 represent percentage of cells containing blue-black formazan deposits 
(average of 2 experiments) when at least more than 200 cells were counted. 

(When HL-60 cells differentiate to normal cells, they get NBT reducing ability and accumulate blue- 
black formazan in them) 

This result has demonstrated that TCF-II induces the differentiation of promyelocytic leukemia cell line. 
HL-60 and has the highst activity for the differentiation induction at 250ng/ml. 

2)Morphological change 

It is known that HL-60 differentiates to two way of macrophages and granulocytes by differentiation 
inducing factors. 

Changes in morphology and nucleus of the cells which were cultured with TCF-II at 37 • C for 7 days 
were investigated by the light Giemsa staining method. The result indicates that HL-60 differentiates to 
granulocyte-like cells. 
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EXPERIMENT 6 

Stimulatory effect on cellular immunology of the glycoprotein, TCF-II obtained in EXPERIMENT 1 is 
shown. 

5 The effect of TCF-II on blastgenic transformation of lymphocytes was observed when mixed lym- 

phocyte culture was carried out in the presence of TCF-II. 

Lymphocytes were isolated from human peripheral blood by the method of Ficall-Conray and sus- 
pended in RPMI 1640 containing 10% FCSI. Lymphocytes from two persons were mixed as 1:1 and added 
to wells in 96 well round bottomed microplate at 1 x 10 5 cells/ 100 u l/well. TCF-II was added at various 

w concentrations and the cells were cultured in RPMI 1640 containing 10% FCS in a C0 2 incubator. 3 H- 
Thymidine was added at 0.25 u Ci/well at 16 hours before the end of culture. After the culture the cells 
were harvested by a cell harvester and washed with PBS. The radioactivity of 3 H-Thymidine incorporated 
into the cells were determined by a scintillation counter. 

Results are given in Fig. 12 and Fig. 13. TCF-II did not show the stimulatory effect at day 5 of the culture 

T5 as shown in Fig. 12, but 3 H-thymidine incorporation was significantly stimulated by the presence of TCF-M 
compared to the control at day 8 as shown in Fig. 13. These results indicate that TCF-II stimulates the 
growth of cytotoxic T cell, that is, TCF-II possesses the enhancing effect on cellular immunology. 

EXPERIMENT 7 

20 

Stimulatory effect on vascular endothelial cell growth of the glycoprotein, TCF-II obtained in EXPERI- 
MENT 1 is shown. 

Human umbilical vein endothelial cells, HUVEC was used as a test cell. The endothelial cells, HUVEC, 
were suspended at a cell dencity of 2.5 x 10* cells/ml in E-GM medium containing 2% fetal bovine serum. 
25 50 u I of the celt suspension was added to each well in 96-well flat bottmed microplate (Falcon). Then, 50 u 
I of the TCF-II solution which was prepared in the same medium was added to give the final concentrations 
of 0, 4, 8, 16, 31, 62, 125, 250, 500 and 1000 ng/ml. The cells were cultured at 37 *C for 6 days in a C0 2 
incubator. After the culture, the culture medium in each well was removed and the cells were washed gently 
with PBS. The cells were removed from the well by trypsin treatment and viable cell numbers were counted 
30 using a heamacytometer. 

The effect of TCF-II on human normal vascular endothelial cells is shown in Fig. 14. The result indicates 
that TCF-II does not show the cytotoxic activity to the normal cells but has the stimulatory effect on the 
growth. Especially, the cell growth stimulatory activity was the maximal at a concentration of 125 a g/ml. 

The following Experiments show prescriptions of the pharmaceutical product in the present invention. 

35 

EXPERIMENT 8 



TCF-II 


20 u g 


Human serum albumin 


lOOrng 



The above mentioned compositions were dissolved in 0.01 M phosphate buffer, pH7.0 ( containing 0.1 5M 
NaCI (PBS)and the resulted solution was filled up to 20m! with PBS. After sterilization by filtrating the 
45 obtained solution using 0.22 u filter, 2ml of the sterilized solution was poured into each vial tube and 
lyophilized, and then the vial tubes were sealed. 

EXPERIMENT 9 

50 



TCF-II 


40 u g 


Tween80 (RegTM) 


1mg 


Human serum albumin 


50mg 



55 

The above mentioned compositions were dissolved in physiological salt solution (0.8% NaCI) and the 
solution was filled up to 20 ml with the same solvent. After the sterilization by filtrating the solution using 
0.22 u filter, 2ml of the sterilized solution was poured into each vial tube and lyophilized, and then the vial 
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tubes were sealed. 
EXPERIMENT 10 



TCF-II 


20 u g 


Tween80 (Reg.TM) 


2mg 


Sorbitol 


4g 



The above mentioned compositions were dissolved in PBS, and the resulted solution was filled up to 20 
ml with PBS. After sterilization by filtrating the solution using 0.22 u filter, 2ml of the sterilized solution was 
poured into each vial tube and lyophilized, and then the vial tubes were sealed. 

75 EXPERIMENT 11 



TCF-II 


40 u g 


Tween80 (Reg.TM) 


2mg 


Glycine 


2g 



The above mentioned compositions were dissolved in physiological salt solution (0.8%NaCI), and the 
resulted solution was filled up to 20 ml with the same solvent. After sterilization by filtrating the solution 
using 0.22 u filter, 2ml of the sterilized solution was poured into each vial tube and lyophilized, and then the 
vial tubes were sealed. 

EXPERIMENT 12 



TCF-II 


40 u g 


Tween80 (Reg.TM) 


1mg 


Sorbitol 


2g 


Glycine 





The above mentioned compositions were dissolved in physiological salt solution (0.8%NaCI), and the 
resulted solution was filled up to 20 ml with the same solvent. After sterilization by filtrating the solution 
using 0.22 u filter, 2ml of the sterilized solution was poured into each vial tube and lyophilized, and then the 
40 vial tubes were sealed. 

EXPERIMENT 13 



45 



TCF-II 


20 u g 


Sorbitol 


4g 


Human serum albumin 


50mg 



50 



The above mentioned compositions were dissolved in PBS and the resulted solution was filled up to 20 
ml with PBS. After sterilization by filtrating the solution using 0.22 u filter, 2ml of the sterilized solution was 
poured into each vial tube and lyophilized, and then the vial tubes were sealed. 



55 
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EXPERIMENT 14 



TCF-II 


40 u g 


Glycine 




Human serum albumin 


50mg 



The above mentioned compositions were dissolved in physiological salt solution (0.8%NaCI), and the 
70 resulted solution was filled up to 20 m! with the same solvent After sterilization by filtrating the solution 
using 0.22 u filter, 2mi of the sterilized solution was poured into each vial tube and lyophiiized, and then the 
vial tubes were sealed. 

Industrial Availability 

75 

The present invention provides a new glycoprotein. The glycoprotein in the present invention can be 
used as a tumor cytotoxic factor, leukemia cell line-differentiation inducing factor, cellular immunology 
enhancing factor and vascular endotheial cell growth factor, and can be provided usually. 

Moreover, the glycoprotein in the present invention can be used as a biochemical or pharmacological 
20 reagent. 

Claims 

1. A glycoprotein which (i) is obtainable from the culture broth of human derived fibroblasts, (ii) has amino 
25 acid sequence shown in Fig. 15 and (iii) has the following physicochemical properties; 

a. Molecular weight; On the determinations of molecular weight by SDS potyacrylamide gel elec- 
trophoresis, 78,000*2,000 or 74,000±2,000 under the nonreduced conditions and a common band A 
with 52,000*2,000 and band B with 30,0001 ±2,000 or band C with 26,000 ± 2,000 under the reduced 
conditions. 
30 b. Isoelectric point; 7.4 to 8.6. 

c. Heat stability; Stable in heating at 60 *C for 10min. 

d. pH stability; Stable in the range of pH6 to 9. 

e. Carbohydrate chain; Adsorbed to a Concanavalin A (Con A)-Sepharose (Reg. TM) column. 

f. Biological activity; Inhibits the growth of KB cells, Hela cells, and L-929 cells but not IMR-90 cells. 
35 g. Reactivity to antibodies; The cytotoxic activity is not neutralized by anti-TNF antibody, anti- 

lymphotoxin antibody, and ant»-interferon-£ antibody. 

* 

2. A pharmaceutical product, which contains the glycoprotein according to claim 1 as active component, 
moreover one or more of proteins and nonionic detergents as adsorption preventor, and/or one or more 

40 of proteins, carbohydrates and amino acids as stabilizing agent, and which is characterized by the 
following biological activity 
(T) An antitumor activity: 

Inhibits the growth of KB, HeLa, MCF-7 and BG-1 which are human-derived tumor cell lines, and 
have a cytotoxic activity to mouse L-929 cells, and to Sarcoma 180. Meth A sarcoma and P388 
45 which are mouse tumor cell lines, but not inhibit the growth of IMR-90 cells which are human 

-normal cells. 

© A leukemia cell differentiation inducing activity: 

Induces the differentiation of the human-derived leukemia cell line, HL-60 to granulocyte-like cells. 
Q) A cellular immunology enhancing activity: 
so Stimulates the growth of human cytotoxic T cells 

@ A vascular endothelial cell growth stimulating activity: 

Stimulates the growth of human umbilical vein endotherial cells, HUVEC. 

© A hepatocyte growth stimulating activity: 

Stimulates the growth of adult rat hepatocytes. 

55 

3. A pharmaceutical product of biological factor according to claim (2), in which the protein selected as 
the adsorption preventor is either albumin or gelatin. 
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4. A pharmaceutical product of biological factor according to claim (2), in which the nonionic detergent 
selected as the adsorption preventor is either Tween 80 (Reg. TM) or Tween 20 (Reg. TM). 

5. A pharmaceutical product of biological factor according to claim (2), in which the protein selected as 
5 the stabilizing agent of the pharmaceutical product is either albumin or gelatin. 

6. A pharmaceutical product of biological factor according to claim (2), in which the carbohydrate selected 
as the stabilizing agent of the pharmaceutical product is sorbitol, mannitol or xylitol. 

ro 7. A pharmaceutical product of biological factor according to claim (2), in which the amino acid selected 
as the stabilizing agent of the pharmaceutical product is either glycine or alanine. 

8. A pharmaceutical product of biological factor according to claim (2), which contains various combination 
of one or more of proteins or nonionic detergents as adsorption preventor, and one or more of proteins, 

75 carbohydrates or amino acids as stabilizing agent 

9. A DNA containing base sequence encoding amino acid sequence showed in Figure 15. 

10. A cDNA containing base sequence encoding amino acid sequence showed in Figure 15. 

20 

11. A cDNA sequence containing base sequence showed in Figure 15. 
Patentanspriiche 

25 1- Glycoprotein, 

(i) das erhaltlich ist aus der Kulturbruhe von auf den Menschen zuruckgehenden Fibroblasten, 

(ii) eine Aminosauresequenz gemaB Figur 15 besitzt und 

(iii) die folgenden physikochemischen Eigenschaften besitzt: 

(a) Molekulargewicht: bei Bestimmung des Molekulargewichts durch SDS-Polyacrylamid-Gel- 
30 Elektrophorese 78.000 ± 2.000 Oder 74.000 ± 2.000 unter nicht-reduzierenden Bedingungen mit 

einer gemeinsamen Bande A bei 52.000 ± 2.000 und einer Bande B bei 30.000 ± 2.000 Oder 
einer Bande C bei 26.000 ± 2.000 unter reduzierenden Bedingungen. 

(b) Isoelektrischer Punkt: 7,4 bis 8,6; 

(c) Warmestabilitat: Stabil beim Erhitzen bei 60 # C fur 10 min; 
35 (d) pH-Stabilitat: Stabil im Bereich von pH 6 bis 9; 

(e) Kohlenwasserstoffkette: Adsorbiert an eine Concanavalin A-Sepbarose R -Saule (Con-A-Sepha- 
rose- R -Saule); 

(f) biologische Aktivitat: Inhibiert das Wachstum von KB-Zellen, Hela-Zellen und L-929-Zellen, 
jedoch nicht von IMR-90-Zellen; 

40 (g) Reaktivitat gegenuber Antikorpern: Die cytotoxische Aktivitat wird nicht durch Anti-TNF- 

Antikorper, Anti-Lymphotoxin-Antikorper und Anti-lnterferon-jS-Antikorper neutralisiert. 

2. Pharmazeutisches Produkt, das das Glycoprotein gemaB Anspruch 1 als Wirkstoff, ferner ein Oder 
mehrere Proteine und nichtionische Detergenzien als Adsorptions Inhibitoren und/oder ein Oder mehre- 
45 re Proteine, Kohlenhydrate und Aminosauren als Stabiiisatoren enthalt und durch die folgende biologi- 

sche Aktivitat gekennzeichnet ist: 

(1) Antitumor-Aktivitat: Inhibiert das Wachstum von KB, HeLa, MCF-7 und BG-1, bei denen es sich 
urn vom Menschen abgeleitete Tumorzellinien handelt und die eine cytotoxische Aktivitat gegenuber 
Maus-L-929-Zellen und gegenuber Sarcoma-180, Meth-A-Sarcoma und P388 besitzen, die Maustu- 

50 morzellinien sind, inhibiert jedoch nicht dar Wachstum von IMR-90-Zellen, bei denen es sich urn 

normale Humanzellen handelt; 

(2) Aktivitat zum Induzieren einer Leukamie-Zellen-Differenzierung: Induziert die Differenzierung 
einer vom Menschen abgeleiteten Leukamic-Zellinie HL-60 zu granulocytenartigen Zellen; 

(3) Aktivitat zur Beschleunigung zellularer Immunologie: Stimuliert das wachstum von cyioloxischen 
55 Human-T-Zellen; 

(4) Aktivitat zum Stimulieren eines vaskularen Endothelial-Zellen-Wachstums: Stimuliert das Wachs- 
tum von Human-Umbilicalvenen-Endothelialzellen HUVEC; 
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(5) Aktivitat zum Stimulieren von Hepatocytenwachstum: Stimuliert das Wachstum von adulten 
Rattenhepatocylen. 

3. Pharmazeutisches Produkt nach Anspruch 2, bei dem das Protein, das als Adsorptionsinhibitor gewahlt 
wurde, entweder Albumin Oder Gelatine ist. 

4. Pharmazeutisches Produkt nach Anspruch 2, bei dem das nichtionische Detergens, das a!s Adsorp- 
tionsinhibitor gewahlt ist, entweder Tween 80 R Oder Tween 20 R ist. 

5. Pharmezeulisches Produkt nach Anspruch 2, bei dem das Protein, das als Stabilisator fur das 
pharmazeutische Produkt gewahlt ist entweder Albumin oder Gelatine ist. 

6. Pharmazeutisches Produkt nach Anspruch 2, bei dem das Kohienhydrat, dar als Stabilisator fur das 
pharmazeutische Produkt gewahlt ist, Sorbit, Mannit oder Xylit ist. 

7. Pharmazeutisches Produkt nach Anspruch 2, bei dem die Aminosaure, die als Stabilisator fur das 
pharmazeutische Produkt gewahlt ist entweder Glycin oder Alanin ist. 

8. Pharmazeutisches Produkt nach Anspruch 2, enthaltend verschiedene Kombinationen von einem oder 
mehreren Proteinen oder nicht-ionischen Detergenzien als Adsorptionsinhibitoren und ein oder mehrere 
Proteine, Kohlenhydrate oder Aminosauren als Stabilisatoren. 

9. DNA, enthaltend eine Basensequenz, die die Aminosauresequenz gemaB Figur 15 kodiert. 

10. cDNA, enthaltend eine Basensequenz, die eine Aminosauresequenz gemaB Figur 15 kodiert. 

11. cDNA-Sequenz, enthaltend eine Basensequenz gemaB Figur 15. 
Revendications 

1. Glycoproteine qui (i) peut etre obtenue a partir du bouillon de culture de fibroblastes d'origine humaine, 
(ii) a la sequence decides amines presentee dans la figure 15 et (iii) a ies proprietes physico- 
chimiques suivantes: 

a. Poids moleculaire: d'apres Ies determinations de poids moleculaire par electrophorese sur gel de 
SDS-polyacrylamide, 78 000 ± 2000 ou 74 000 ± 2000 dans Ies conditions non reduites et une 
bande commune A a 52 000 ± 2000 et une bande B a 30 000 ± 2000 ou une bande C a 26 000 ± 
2000 dans Ies conditions reduites. • - 

b. Point isoelectrique: 7,4 a 8,6. 

c. Stability & ta chaleur: stable au chauffage a 60 *C pendant 10 minutes. 

d. Stabilite au pH: stable dans un intervalle de pH 6 a 9. 

e. ChaTne hydrate de carbone: adsorbee a une colonne de concanavaline A (Con A)-Sepharose 
(marque deposee). 

f. Activite biologique: inhibe la croissance des cellules KB, des cellules HeLa et des cellules L-929, 
mais non des cellules IMR-90. 

g. Reactivite vis-a-vis des anticorps: Pactivite cytotoxique n f est pas neutralised par Tanticorps anti- 
TNF, Tanticorps anti-lymphotoxine ni Tanticorps anti-interferon £. 

2. Produit pharmaceutique qui contient la glycoproteine selon la revendication 1 comme composant actif, 
ainsi qu'une ou plusieurs prolines et/ou detergents non ioniques comme agents empechant Tadsorp- 
tion, et un ou plusieurs proteines, hydrates de carbone et acides amines comme agents stabilisateurs, 
et qui se carac terise par Tactivite biologique suivante: 

(1 ) une activite antitu morale: 

inhibe la croissance de KB, HeLa, MCF-7 et BG-1 qui sont des lignees cellulaires tumorales 
d'origine humaine. et ont une activite cytotoxique vis-a-vis des cellules L-929 de souris, et de 
Sarcome 180, Sarcome Meth A et P388 qui sont des lignees cellulaires tumorales de souris, mais 
n'inhibent pas la croissance des cellules IMR-90 qui sont des cellules humaines normales. 

(2) une activite d'induction de la diffeVenciation des cellules leuc^miques: induit ta differenciation de 
la lignee cellulaire de leucemie d'origine humaine HL-60 en cellules de type granulocytes. 
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(3) une activite d'accroissement de I'immunite cellulaire: stimule la croissance des cellules T 
cytotoxiques humaines. 

(4) une activite de stimulation de la croissance des cellules endothelials vasculaires: stimule la 
croissance des cellules endothelials de la veine ombilicale humaine, HUVEC. 

5 (5) une activite de stimulation de la croissance des hepatocytes: stimule la croissance des 

hepatocytes de rat adultes. 

3. Produit pharmaceutique du facteur biologique selon la revendication 2, dans lequel la proteine choisie 
comme agent empechant I'adsorption est I'albumine ou la gelatine. 

10 

4. Produit pharmaceutique du facteur biologique selon la revendication 2, dans lequel le detergent non 
ionique choisi comme agent enpechant I'adsorption est le Tween 80 (marque deposee) ou le Tween 20 
(marque deposee). 

75 5. Produit pharmaceutique du facteur biologique selon la revendication 2, dans lequel la proteine choisie 
comme agent stabilisant du produit pharmaceutique est I'albumine ou la gelatine. 

6. Produit pharmaceutique du facteur biologique selon la revendication 2, dans lequel I'hydrate de 
carbone choisi comme agent stabilisateur du produit pharmaceutique est le sorbitol, le mannitol ou le 

20 xylitol. 

7. Produit pharmaceutique du facteur biologique selon la revendication 2, dans lequel I'acide amine choisi 
comme agent stabilisateur du produit pharmaceutique est la glycine ou ('alanine. 

25 8. Produit pharmaceutique du facteur biologique selon la revendication 2, qui contient diverses combinai- 
sons d'un(e) ou plusieurs proteines ou detergents non ioniques comme agents empechant I'adsorption, 
et une ou plusieurs proteines, hydrates de carbone ou acides amines comme agent stabilisateurs. 

9. ADN contenant une sequence de bases codant pour la sequence d'acides amines presentee dans la 
30 figure 1 5. 

10. ADNc contenant la sequence de bases codant pour la sequence d'acides amines presentee dans la 
figure 15. 

35 11. Sequence d'ADNc contenant la sequence de bases presentee dans la figure 15. 
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Fl*. 15 < I ) 

-120 -100 -90 -80 -70 -60 

TAGCCACTGACTCCGAA 

-50 -40 -30 -20 -10 0 

CAGGATTCTTTCACCCACCCATCTCCTCCACACCCATCCCCCACCCCGTCCACCACCACC 

10 20 30 40 SO 60 

ATGTGCCTCACCAAACTCCTCCCAGCCCTGCTGCTCCACCATCTCCTCCTGCATCTCCTC 

HWVTKLLPALLLQHtLLHLL 

70 80 90 100 110 120 

CTGCTCCCCATCGCCATCCCCTATCCAGACGGACAAAGCAAAACAACAAATACAATTCAT 
LLPIAIPYACCQRKRRNTIH 

130 MO ISO 160 170 ISO 

CAATTCAAAAAATCACCAAAGACTACCCTAATCAAAATACATCCACCACTGAACATAAAA 
EFKKSAKTTLI EI DPALK I K 

190 200 210 220 230 240 

ACCAAAAAACTCAATACTCCACACCAATGTCCTAATACATGTACTACGAATAAACGACTT 
TKKVNTAOQCANRCTRNJLCL 

250 260 270 260 290 300 

CCATTCACTTCCAAGGCTTTTGTTTTTGATAAACCAACAAAACAATGCCTCTGGTTCCCC 
PFTCKAPYFDKARKQCLWFF 

310 320 330 340 350 360 

TTCAATAGCATCTCAAGTGGACTCAAAAAAGAATTTGCCCATGAATTTGACCTCTATCAA 
FNSMSSGVKKBFCHEFDLYE 

* 370 380 390 400 ^,410 420 

A AC A A AG ACT AC ATT AGAAACTGCATCATTCGTAAAGGACGCACCTACAAGCCAACAGTA 
NKDYIRNCIICKGRSYKCTV 

430 440 450 460 470 480 

TCTATCACTAAGACTGGCATCAAATGTCAGCCCTGCACTTCCATGATACCACACGAACAC 
SITXSG1KCQPWSSM1PIIEH 

490 500 610 520 530 640 

AGCTATCGGGCTAAAGACCTACACCAAAACTACTGTCGAAATCCTCGAGGGGAAGAACGC 
SYRGJCDLQENYCRNPRGEEC 

550 560 S70 580 590 600 

GGACCCTGGTCTTTCACAACCAATCCACAGGTACCCTACGAACTCTCTCACATTCCTCAG 
GPWCFTSNPEVRYEVCDIPQ 

610 620 630 <40 6S0 660 

TCTTCAGAAGTTGAATGCATCACCTGCAATGCCGAGAGTTATCGACGTCTCATCGATCAT 
CS EY ECMTCHGE.SYRCLNDH 

670 680 690 700 710 % 720 

ACACAATCAGCCAACATTTGTCAGCCCTCCGATCATCACACACCACACCGGCACAAATTC 
TESGKICQRWOHQTPHRHKF 

730 740 750 760 770 780 

TTGCCTGAAAGATATCCCGACAAGGGCTTTGATGATAATTATTGCCGCAATCCCGATCCC 
LPERYPDKGFDOHYCRNPDG 

790 800 810 620 830 640 

CACCCGAGGCCATGGTGCTATACTCTTCACCCTCACACCCCCTGCCACTACTGTCCAATT 
qPRPWCYTLDPHTR*EYCA 1 

850 860 870 880 890 900 

AAAACATCCCCTCACAATACTATCAATGACACTCATGTTCCTTTGGAAACAACTCAATCC 
KTCAONTMNOTDVPLETTEC 

910 920 930 940 960 960 

ATCCAACCTCAACCACAAGCCTACACGGGCACTCTCAATACCATTTCCAATGGAATTCCA 

lQGQGEGYRGTYNTIVNGIP 

970 960 990 1000 1010 1020 

TGTCACCCTTGCCATTCTCAC7ATCCTCACGACCATGACATGACTCCTCAAAATTTCAAC 
CQRWOSQYPHEHOMTPENFK 

1030 1040 1050 1060 1070 1080 

TGCAAGCACCTACCACAAAATTACTCCCGAAATCCAGATCCGTCTCAATCACCCTGGTGT 
CKOLRENYCRNPOCSESPWC 

1090 I 1 00 1 1 10 1 120 1 130 1 M0 

TTTACCACTCATCCAAACATCCCAGTTCCCTACTCCTCCCAAATTCCAAACTGTCATATC 

PTTOPNIRVCYCSOIPNCDM 
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i:SO 1150 1170 . 1180 1190 1200 

TCACATCCACAAG ATTCTTATCCTCGCA ATGGCAAA A ATTAT ATGGGCA ACTTATCCCA A 
SHGQDCrnCNCJCNYMCNLSO 

internal aaino acid sequence 

- 1210 1220 1230 1240 1260 1260 . 

ACAACaTCTCCACTA ACATGTTCAATCTCCGACAACAACATCGAACACTTACATCGTCAT m « "Chain 

7RSCL7CSMVDKWWEDLHRH- 

1 270 1280 1290 1300 1310 1320 

ATCTTCTCCCAACCACATCCAACTAACCTCAATCAGAATTACTGCCGAAATCCACATCAT 
1 FVE.PDASKLNENYCXNPDD 

1330 1340 1360 1350 1370 1380 

CATCCTCATCCACCCTCCTCCTACACCCCAAATCCACTCATTCCTTCCCATTATTCCCCT 
DA1ICPVCYTCNPLJ PVPYCP 

1390 MOO U10 1420 1430 1440 

ATTTCTCCTTCTCAACCTCATACCACACCTACAATACTCAATTTACACCATCCCGTAATA 
1 SACEGDTTPTl YNLDHPY 1 

1450 1 460 1 470 1 480 1 490 1 S 00 

TCTTCTCCCAAAACCAAACAATTCCCA CrTCTAAATCCCATTCCAACACCAACAAACATA 
•SCAXTXQLUYYNCi P T H T' N 1 

N- terminal in $ chain N-terainal aaino acid sequence 

1510 1S20 1530 1 540 1550 1560 . 

GCArGCATCGTTAC TTTCACATACACAAATAAACATATCTCCCGACCATCATTCATAAAC P -Chain 

CVMYSLnYnNKHICCCSLi & 

1570 1580 1590 1600 1610 1620 

CACACTTCCCTTCTTACTCCACCACACTCTTTCCCTTCTCCACACTTCAAACATTATCAA 
ESVYLTARQCPPSKDL1CDYE 

1C30 1640 1660 1650 1670 1660 

* CCTTCCCTTCC AATTCATCATwTCCACCCAACACCACATC ACAAATCCAAACACCTTCTC 
AVLC 1 HDVHGRCDEXCXQYL 

1690 1700 1710 1720 1730 17-40 

AATCTTTCCCACCTCGTATATCCCCCTCAACCATCAGATCTCCTTTTAATGAACCTTCCC 
NYSQLYYCPEGSDLYLMKLA 

1760 1760 1770 1780 1790 1800 

ACCCCTCCTCTCCTCCATGATTTTCTTACTACCA7TCATnACCTAATTATCCATCCACA 
RPAYLODFYSTl DLPNYGCT 

1810 1820 1830 1 840 1860 I860 

ATTCCTGAAAAG ACCAGTTCCAGTG-rTTA TGGCTGCGCCTACACTGGATTGATCAACTAT 
I PEXTSC5Y YGVGYTCLI N Y ™ 

internal icino acid sequence 

1870 1880 1890 1900. 1910 1»20 . 

GATGGCCTA TTACCAGTGGCACATCTCTATATAATCCCAAATGACAAATGCACCCACCAT « 0 -Chain 

DGLLJIVAMLYJ MGKEKCSQH 

1930 1940 :950 . 1960 1970 1980 

CA7CCAGCCAACCTGACTCTCAATCACTCTGAAATATGTCCTCCGCCTGAAAACATTGGA 
MAGXVTLNESEI CACAEK t C 

1990 2000 2010 2020 2030 2040 

TCACCACCATCTGACCCGCATTATCGTCCCCCACTTCTTTGTCAGCAACATAAAATCAGA 
SGPCEGOYGCPLVCEQHKMR 

2050 2060 2070 2080 2090 .2100 

ATCGTTCT7GGTCTCATTGTTCCTGCTCCTCCATGTCCCATTCCAAATCCTCCTCGTATT 
MYLG V I YPCIICCA 1 PNHPG 1 

2110 2120 2130 2140 2160 2160 

TTTCTCCCAGTACCATATTATCCAAAA7CCATACACAAAATTATTTTAACATATAACCTA 
FYRYAYYAKVIHKI ILTYKY 

2170 2180 2190 2200 2210 

CCACAGTCATACCTCAACTAAGTCTGTCTCAACCACCCACCAATACAACTCT, 
P. Q S • 
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Fi l . 16 

HWVTKLLPALLLQH VLLHLLLLP t A I PYAEGQRKRRNT I HEFKKS AKTTL I K I DPALX I X- 

MWVTKLLPALLLQHVLLHLLLLPI A I PYAEGQRKRRNT I HEFKKS AKTTU Kl OPALK I K 

1 

6 TKKVNTADQCANnCTnNKCLPFTCKAFYFT)KARKQCLWFPFNSMSSGVKKEPGHEFDLYE 

TKKVOTADQCANRCTRNKGLP^ 
61 

1 2 NKDY 1RNCI I GKGRS YKGTVS ITKSGl XCQPVSSH I PHEH SYRGKDLQENYCRNF 

NKDY*RNC**GKGRSYKGTVS ITKSG I KCQPWSSH I PHEHSFLFSSYRGKDLQENYCRNP 
121 

17 RGEEGGPWCFTSNPEYRYEYCDIPQCSEVECMTCNCESYRGU4DHTESCKICQRWDHQTP 

RGEEGGPVCFTSNPEVRYEVCDI PQCSEYECMTCNCESYRGLMDHTESGK1 CQRWDHQTP 
181 

23 HRHKFLPERYPDKGFDDNYCRNPDGQPRPWCYTLDPHTRVEYCA!KTCADNTMNDTDVPL 

HRHKFLPERYPDKGFDDNYC^ 
241 

29 ETTEC I QGQCEGYnGTVNT I VNG I PCQRWDSQYPHEHDMTPENFKCKDLRENYCRNPDCS 

ETTECI QGQGEGYRGTYNT1 VNCi PCQRWDSQYPHEHDMTPENFKCKDLRENYCRNPDGS 

301 

35 lsPWCFTTDPNIRVCYCSQlPNCDMSHGQDCYRGNGKNYMCNLSQTRSGLTCSMWDKNM£ 

ESpCcmDPN*RYGYCSQI^ 
361 

4 1 DLHRH I FVEPDASXLNENYCRNPDDDAHGPWCYTGNPLI PWDYCP t SRCEGDTTPT I YNL 

D^RH*^EPDASKLN^YCRNPDD0AHGPVCYTGNPL1 PWDYCP I SRCEGDTTPTI YNL 
421 

4 ? DHPV I SCAKTKQLRYVNG I PTRTN I GWKVSLRYRNKH I CGGSLI RES WVLTARQCFPSRD 

DHP V T SCAKT KQLR Y V HQl PTRTN I G VMV S LRY RNKH I CGCSLI KESWVLTARQCFPSRD 
481 

53 LKDYEAWLG!HDYHGRGDEKCKQYl^VSQLVYGPEGSDLYU4KI^RPAYU>DPYST^DLP 

lxdyeawlcThdvhgrgd^ 

S41 

59 nygctjpektscsyygwcytglinyi>gllryahlyimgnekcsqhhrckytuieseicag 

NYGCT I PEKTSCSYYGWCYTGLI NYOGLLRYAHLY I MGNEKCSQHHRGKVTLNESEI CAG 

601 

65 AEKICSGPCEGDYGGPLYCE<SHKMRMVtGVIVPGRGCAlPNRPGlFVRVAYYAKWIHKn 

aEkIgSGPCECDYGGPLYCEQHKMRMVLGY I YPGRGCA I PNRPGI FVRY AYYAKW 1 HK 1 1 
66 1 

716 723 
LTYKYPQS 

LTYKVPQS 
721 728 



